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(57) ABSTRACT 

A container is disclosed, generally having an open top 
de?ned by an annular rim, a base, and a sidewall extending 
between the top and the base. The sidewall has two arcuately 
formed longitudinal recesses, an annular rib, an annular 
shoulder located between the longitudinal recesses and the 
base, and a lower portion extending between the annular 
shoulder and the base. The annular shoulder is characterized 
by two arched portions aligned with the longitudinal 
recesses, and the lower portion has two beveled portions 
aligned with the longitudinal recesses. This container is 
more ergonomic, and has greater sidewall strength and 
rigidity, than existing containers. 
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ERGONOMIC DISPOSABLE CUP HAVING 
IMPROVED STRUCTURAL INTEGRITY 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a continuation of US. patent 
application Ser. No. 10/676,807, ?led on Oct. 1, 2003. 

TECHNICAL FIELD OF THE INVENTION 

[0002] The present invention relates generally to the ?eld 
of thermoformed nestable containers, speci?cally, the con 
struction of a container such as a cup or cup-like article that 
is capable of being nested With a similar article. More 
speci?cally, the present invention, in its preferred embodi 
ment, relates to improved grippability and structural integ 
rity in thermoformed nestable containers. 

BACKGROUND OF THE INVENTION 

[0003] For several decades, there has been an increase in 
the use of disposable containers by consumers at the Work 
place, in public areas such as parks, beaches, campgrounds, 
and the like, as Well as in the home. Generally, disposable, 
nestable containers made of foam materials—e.g., Styro 
foam®—and insulated paper Were once the only alternatives 
to glass or reusable plasticWare containers. HoWever, in 
recent years, thermoformed plastic molded containers have 
been a replacement to the less environmentally concerned 
foam articles in the industry. In particular, the use of nestable 
thermoformed containers has been on the rise. These ther 
moformed articles are also remarkably useful in containing 
cold ?uids. 

[0004] Thermoplastic materials are particularly advanta 
geous for manufacturers as the materials do not require 
expensive foaming agents and need no surface lamination— 
each of Which is a feature resulting in feWer stages of the 
manufacturing process. Moreover, for consumers, contain 
ers constructed from these materials are generally more 
durable than paper containers, are usually of a single-piece 
construction, and are inexpensive and recyclable. 

[0005] Thermoforming begins With a thin sheet or Web of 
material such as polyethylene, polypropylene, polyester, or 
polystyrene having a thickness Within a range of from 
approximately 8 mils to 100 mils, depending on the siZe of 
the container to be manufactured. Cups and similar articles 
are typically made from plastic sheet having a pre-thermo 
forming thickness from approximately 30 to 60 mils, but the 
?nished articles may be thinner after thermoforming. The 
sheet or Web is heated to a temperature suitable for thermo 
forming—in a range from approximately 110° C. to about 
200° C. for the above-mentioned materials—and is thereaf 
ter fed into a conventional forming machine in Which the 
process proceeds under applied positive and/or negative air 
pressure conditions. A mold cavity is used to impart a 
particular formational construction into the thin-Walled con 
tainer as the plastic material is draWn into the mold using 
vacuum pressure on one side of the article and/or a positive 
pressure on the opposite surface of the material. The for 
mational construction of the container may be decorative, 
but generally has a particular utility—e.g., texturing for 
grasping and formations for nestability in addition to other 
utilities. The processing period for a normal thermoforming 
operation is typically betWeen 1 and 20 seconds. 
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[0006] One disadvantage to many existing cup and con 
tainer designs is that the round design is not conducive to 
gripping, a problem encountered With all cup designs, but 
especially in larger-volume cups. The user must often exert 
more than a desirable amount of gripping pressure, in order 
to stabiliZe a cup that is too large to Wrap ?ngers around. 
Additionally, cold drinks often cause condensation on the 
outside of a cup, creating a problem With slipping, especially 
With smooth plastic cups. Although this slipping is a prob 
lem itself, it can be exacerbated in a cup lacking a stable 
gripping surface. Annular ribs may increase the friction 
betWeen the cup and the user’s hand to help alleviate 
slipping, but do not do anything to remedy the gripping 
problems associated With the round design. Therefore, a 
need exists to provide a more ergonomic and stable gripping 
surface for a thermoformed plastic cup, especially a larger 
volume cup, While at the same time reducing slipping caused 
by condensation on the outside of the cup. 

[0007] Another problem With thermoformed plastic 
nestable containers is structural integrity. SideWalls of thin 
Walled thermoformed containers often bend and de?ect 
inWard easily When grasped by a user. A de?ection of this 
sort may constrict the volume of the container causing 
unpleasant ?uid over?oWs. Additionally, de?ection of the 
sideWall can make the container more dif?cult to grip, as 
Well as potentially leading to cracking. One solution to the 
identi?ed problem is to provide thicker material construc 
tions, but this increases production costs. Additionally, 
thicker constructions tend to increase the stack height among 
nested containers. These respective phenomena limit the 
number of containers that may be nested in a con?ned area 
and can prevent the nested containers from being easily 
separated. Another, more effective means knoWn and used in 
the art is creating annular ribs and/or shoulders in the 
sideWall, Which can add signi?cant rigidity to the surround 
ing areas of the sideWall. Creating rigidity-enhancing fea 
tures in the sideWall avoids the problems associated With 
using a thicker sideWall. HoWever, the strength enhancement 
that may be achieved by using ribs and shoulders is limited, 
especially in the middle regions of the sideWall, Where 
gripping normally occurs. Therefore, a need exists to further 
increase the strength of the sideWall of a thermoformed 
container, While avoiding the use of thicker material. 

[0008] The present invention solves these tWo problems 
primarily by creating arcuately formed longitudinal recesses 
in the sideWall. These recesses both provide an ergonomic 
and effective gripping surface and increase structural integ 
rity. HoWever, the recesses can create problems With proper 
nesting of the containers, Which tend to telescope because of 
their lack of complete rotational symmetry. Thus, a need 
further exists for a means to ensure proper nesting of 
containers having recesses in their sideWalls. 

[0009] Additionally, containers having recesses in their 
sideWalls may rub together during manufacturing. Cups are 
often stacked inside each other While being transported 
along a line by machinery during certain manufacturing 
processes. The cups may rotate during this movement, 
causing them to rub against the cups stacked above and 
beloW them. This rubbing can create Wear on the cup, 
scratching the surface. While not all manufacturing pro 
cesses present this problem, it can be a source of concern 
When manufacturing containers having recesses in their 
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sidewalls. Thus, a need exists to solve the problem of 
rubbing caused by movement and rotation of the cups during 
manufacturing. 

[0010] The present invention provides an economical 
solution to the recognized problems. The present invention 
is intended to provide a suitable formational construction for 
thin-Walled thermoformed containers. 

SUMMARY OF THE INVENTION 

[0011] A thermoformed container having improved struc 
tural integrity in the sideWall is disclosed, the container 
generally including an open top de?ned by an annular rim, 
a base, and a sideWall extending betWeen the top and the 
base. The sideWall has several features increasing structural 
integrity, as Well as facilitating gripping and nesting. These 
features include tWo arcuately formed longitudinal recesses, 
an annular shoulder located betWeen the recesses and the 
base, and a loWer portion extending betWeen the annular 
shoulder and the base. Generally, the recesses terminate at 
the annular shoulder. The annular shoulder is characteriZed 
by tWo arched portions aligned With the recesses, and the 
loWer portion is characteriZed by tWo beveled portions 
aligned With the recesses. The sideWall may also have at 
least one annular rib, characteriZed by tWo curved portions 
substantially aligned With the recesses. 

[0012] According to a ?rst aspect of the invention, the 
sideWall has a measurably improved strength to Weight ratio 
over a substantially similar sideWall having no recesses. 
According to another aspect of the invention, the annular 
shoulder contains a means for stabiliZing the container When 
held by a user. According to a further aspect of the invention, 
the container includes a means for ensuring proper nesting 
of the container upon another identical container. One such 
means for ensuring proper nesting is the use of raised ledges 
on the inner surface of the sidewall, Which sit Within the 
arched portions on the outer surface of the sideWall as the 
containers are stacked together. 

[0013] Alternate embodiments are disclosed and claimed, 
in addition to the preferred embodiment. In one alternate 
embodiment, the annular shoulder has no arched portions, 
and the base, the loWer portion, and the annular shoulder are 
substantially elliptically shaped. In another alternate 
embodiment, the sideWall has a greater number of recesses, 
generally in the range of from 1 to 20 recesses, and prefer 
ably in the range of from 2 to 12. The number of arched 
portions in the annular shoulder, curved portions of the 
annular rib(s), or beveled portions of the loWer portion is 
generally equal to the number of recesses in the sideWall. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] In the accompanying draWings forming part of the 
speci?cation, and in Which like numerals are employed to 
designate like parts throughout the same, 

[0015] FIG. 1 is a perspective vieW of a cup representing 
the preferred embodiment of the present invention; 

[0016] 
FIG. 1; 

FIG. 2 is a side elevation vieW of the cup shoWn in 

[0017] FIG. 3 is a side elevation vieW of the cup shoWn in 
FIG. 1, rotated 90 degrees from FIG. 2; 
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[0018] FIG. 4 is a top plan vieW of the cup shoWn in FIG. 
1; 
[0019] FIG. 5 is a bottom plan vieW of the cup shoWn in 
FIG. 1; 

[0020] FIG. 6 is a cross-section vieW of the cup shoWn in 
FIG. 1, taken along line 1-1 in FIG. 4; 

[0021] FIG. 7 is a cross-section vieW of the cup shoWn in 
FIG. 1, taken along line 2-2 in FIG. 4; 

[0022] FIG. 8 is a focused perspective vieW of the bottom 
of the cup shoWn in FIG. 1, magni?ed to shoW detail in the 
annular shoulder and the arched portions; 

[0023] FIG. 9 is a partial cross-section vieW of the cup 
shoWn in FIG. 1 nested upon an identical cup, taken along 
line 2-2 in FIG. 4; 

[0024] FIG. 10 is a perspective vieW of a cup representing 
an alternate embodiment of the present invention, having 
sharply angled arched portions and concavely curved bev 
eled portions; 

[0025] FIG. 11 is a side elevation vieW of the cup shoWn 
in FIG. 10; 

[0026] 
FIG. 10; 

[0027] FIG. 13 is a focused perspective vieW of the 
bottom of the cup shoWn in FIG. 10, magni?ed to shoW 
detail in the annular shoulder and the arched portions; 

[0028] FIG. 14 is a perspective vieW of a cup representing 
an alternate embodiment of the present invention, having an 
elliptical base and no arched portions; 

[0029] 
FIG. 14; 

[0030] FIG. 16 is a side elevation vieW of the cup shoWn 
in FIG. 14; 

[0031] FIG. 17 is a side elevation vieW of the cup shoWn 
in FIG. 14, rotated 90 degrees from FIG. 16; 

[0032] FIG. 18 is a cross-section vieW of the cup shoWn 
in FIG. 14, taken along line 3-3 in FIG. 15; 

[0033] FIG. 19 is a cross-section vieW of cup shoWn in 
FIG. 14, taken along line 4-4 in FIG. 15; 

[0034] FIG. 20 is a perspective vieW of a cup representing 
an alternate embodiment of the present invention, having 
multiple recesses; 

FIG. 12 is a top plan vieW of the cup shoWn in 

FIG. 15 is a bottom plan vieW of the cup shoWn in 

[0035] FIG. 21 is a side elevation vieW of the cup shoWn 
in FIG. 20; 

[0036] 
FIG. 20; 

[0037] FIG. 23 is a broken cross-section vieW of the cup 
shoWn in FIG. 20 nested upon an identical cup; 

[0038] FIG. 24 is a broken cross-section vieW of the top 
of a cup having an upper shoulder and a reverse-tapered 
upper portion nested upon an identical cup; 

[0039] FIG. 25 is a broken side elevation vieW of the 
bottom of a cup having a recess and an arched portion, 
Wherein the annular shoulder is partly contiguous With the 
base shoulder; 

FIG. 22 is a bottom plan vieW of the cup shoWn in 
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[0040] FIG. 26 is a perspective vieW of a cup representing 
an alternate embodiment of the present invention, Wherein 
the beveled portions are ?at and the and the transition 
betWeen the shoulder and the arched portion is smooth; and 

[0041] FIG. 27 is a focused perspective vieW of the 
bottom of the cup shoWn in FIG. 26, magni?ed to shoW 
detail in the annular shoulder and the arched portions. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENT 

[0042] While the invention is susceptible of embodiment 
in many different forms, this disclosure describes, in detail, 
preferred embodiments of the invention With the understand 
ing that the present disclosure is to be considered as an 
exempli?cation of the principles of the invention and is not 
intended to limit the broad aspects of the invention to the 
embodiments illustrated. 

[0043] Referring generally to the appended FIGS. 1-27, 
the present invention can be more readily understood. The 
disclosed preferred container is generally referenced by the 
number “10” in the folloWing disclosure and draWings. 
Other components are similarly and consistently numbered 
throughout the speci?cation and draWings. While the present 
invention is particularly designed for use in thermoformed 
cups, cups made from other manufacturing processes and 
other types of containers may also be capable of utiliZing 
and bene?ting from the disclosed invention. 

[0044] As illustrated in FIGS. 1-9, the container is gen 
erally a thermoformed cup 10 including an open top 12 
de?ned by an annular rim 14, a base 16, and a sideWall 18 
extending betWeen the top 12 and the base 16. The sideWall 
18 has at least one recess 20 and an annular shoulder 22 
located betWeen the recess 20 and the base 16, and the 
annular shoulder 22 has at least one arched portion 23. 
Preferably, the cup 10 also includes at least one annular rib 
24 and a loWer portion 26 extending betWeen the annular 
shoulder 22 and the base 16, having at least one beveled 
portion 27 aligned With the recess 20. 

[0045] The top 12 of the cup 10 is a generally circular 
opening 13 de?ned by an annular rim 14, as shoWn in FIGS. 
1 and 4. The rim 14 is preferably thicker and rolled toWard 
the outside of the cup 10, Which is a common characteristic 
of thermoformed drinking cups. The rolled rim 14 forms a 
smooth surface for contact With the mouth of a user, as Well 
as providing increased strength and rigidity to the top 12 of 
the cup 10. Although a rolled rim 14 is preferred, other 
knoWn rim 14 con?gurations may be used in accordance 
With the present invention. 

[0046] As illustrated in FIGS. 5 and 8, the base 16 is 
connected to the loWer portion 26 of the sideWall 18, and is 
generally a circular disk having beveled edges 30 and a 
circular recess 32 in the center. The shape of the base 16 
need not be circular, as a multitude of other shapes Will 
function effectively. Additionally, the recess 32 may not be 
circular, or alternatively, may not be present at all. Notably, 
the shape of the top 12 need not be the same as the base 16. 
In one embodiment of the cup 110, the base 116 is elliptical 
and the top 112 is circular. In the preferred embodiment, the 
base 16 has beveled edges 30 corresponding to the beveled 
portions 27 of the loWer portion 26 of the sideWall 18 
(discussed beloW). Preferably, the beveled edges 30 are 
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concavely curved, as shoWn in FIGS. 1 and 8. Alternatively, 
the beveled edges 30 may be straight, as shoWn in FIGS. 26 
and 27, or may take another shape, but their shape is 
generally dependent on the shape of the beveled portions 27 
of the loWer portion 26. The recess 32 in the center of the 
base 16 both improves the rigidity of the base 16 and 
provides a more stable and balanced surface for resting upon 
another surface. The base 16 is connected to the sideWall 18 
around its entire perimeter, forming a base shoulder 34. 

[0047] The sideWall 18 connects the top 12 With the base 
16, extending betWeen the top 12 and the base 16 and 
making up the bulk of the container. The sideWall 18 is 
generally cylindrical, as shoWn in FIGS. 1-7, and, because 
the opening 13 is generally larger than the base 16, the 
sideWall 18 tapers from top 12 to the base 16. In other Words, 
the diameter of the cylinder formed by the sideWall 18 is 
larger near the top 12 and decreases as the base 16 is 
approached, creating a frustoconical shape. HoWever, as 
discussed beloW, the loWer portion 26 of the sideWall 18 
preferably has an opposite taper relative to the rest of the 
sideWall 18. The shape of the sideWall 18 is largely dictated 
by the shapes and siZes of the top 12 and the base 16, and 
thus, the sideWall 18 may have one of a variety of other 
shapes. The sideWall 18 has several characteristic features, 
including one or more recesses 20, an annular shoulder 22, 
a loWer portion 26 connecting the annular shoulder 22 to the 
base 16, and one or more annular ribs 24,28. 

[0048] Alternatively, the sideWall 18 may contain an upper 
shoulder 46, creating an upper portion 48 extending betWeen 
the upper shoulder 46 and the container top 12. The upper 
portion 48 is preferably tapered oppositely to the rest of the 
sideWall 18, as illustrated in FIG. 24. In other Words, the 
diameter of the upper portion 46 is greater at the upper 
shoulder 46 than at the top 12 of the cup 10. The reverse 
taper of the upper portion 48 provides a means for stacking 
a plurality of cups 10, as shoWn in FIG. 24. In this 
embodiment, the loWer portion 26 need not be reverse 
tapered, and can be either completely absent or present only 
under the arched portions 23. 

[0049] In the preferred embodiment, shoWn in FIGS. 1-9, 
the sideWall 18 has tWo recesses 20. These recesses 20 are 
longitudinal, i.e. having a much larger vertical dimension 
(perpendicular to the base 16) than a circumferential dimen 
sion. The recesses 20 are preferably arcuately formed, being 
circumferentially Wider toWards the top 12 and bottom and 
narroWer in the middle. Further, the preferred recesses 20 are 
smooth and concave, curving inWard toWard the center of 
the cup 10. Preferably, the concavity of the recesses 20 is 
deeper relative to the rest of the sideWall 18 near the top of 
the recesses 20, forming a sWale 21 in each recess, as 
illustrated in FIG. 7. The recesses 20 begin nearer to the top 
12 of the cup 10 and preferably terminate at the annular 
shoulder 22. 

[0050] Although the above characteristics are preferable, 
the recesses 20 can take any of a variety of different forms. 
For example, While the recesses 20 are preferably longitu 
dinal and arcuately formed, these characteristics are not 
necessary. Also, the degree or smoothness of the concavity 
of the recesses 20 may vary, and the sWales 21 need not be 
present. Alternately, the recesses 20 may not be concave, 
being deeply recessed near the edges of the recesses 20 and 
having a slight convex curvature. The surface of the recesses 
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20 may have ridges or projections (such as a logo) to 
enhance gripping, rather than being smooth. In addition, the 
recesses 20 may be located anyWhere on the sidewall 18 and 
need not terminate at the annular shoulder 22. The recesses 
20 may eXist completely above the annular shoulder 22, or 
may pass through the annular shoulder 22 and eXtend to the 
base 16. Finally, the cup 10 may have any number of 
recesses 20. In one embodiment discussed beloW, the cup 10 
has as many as tWenty or more recesses 20. These recesses 

20 serve the dual purpose of providing an ergonomic grip 
ping surface for the user and, as discussed beloW, signi? 
cantly increasing the strength and rigidity of the sideWall 18. 

[0051] The annular shoulder 22 eXists betWeen the 
recesses 20 and the base 16, as shoWn in FIGS. 2, 5, and 8. 
The annular shoulder 22 is generally circular, eXcept for the 
arched portions 23 adjacent to the recesses 20. Alternately, 
the annular shoulder 22 may take another shape, such as an 
elliptical shape in one embodiment. Preferably, the entire 
recess 20 is located on the opposite side of the annular 
shoulder 22 as the base 16, and the recess 20 terminates at 
the annular shoulder 22. In other Words, the recess 20 eXists 
only on one side of the annular shoulder 22 and the recess 
20 ends at the point of contact betWeen the recess 20 and the 
annular shoulder 22. HoWever, as noted above, the recesses 
20 may pass through the annular shoulder 22, so the shoul 
der 22 is still considered to eXist betWeen the recess 20 and 
the base 16 as long as a portion of the recess 20 is located 
on the side of the shoulder 22 opposite the base 16. 

[0052] In the cup 10 illustrated in FIGS. 1-9, the shoulder 
22 includes tWo arched portions 23 aligned With the tWo 
recesses 20. The shoulder 22 may contain any number of 
arched portions 23, and preferably, the shoulder 22 has an 
arched portion 23 to correspond With every recess 20. In an 
alternate embodiment, discussed beloW, the shoulder 22 
contains no arched portions 23. The arched portions 23 are 
preferably smoothly curved With a sharp transition 36 
betWeen each arched portion 23 and the rest of the annular 
shoulder 22, as shoWn in FIGS. 1, 2, and 8. HoWever, this 
is not an essential characteristic. For eXample, the arched 
portions 23 shoWn in FIGS. 11 and 13 have a sharp 
transition 36 and are polygonal in shape, While the arched 
portions 23 shoWn in FIGS. 26 and 27 have a smooth 
transition 36 and a smoothly curved shape. The arched 
portions 23 may also be square, triangular, or any other 
shape that accomplishes the functions articulated herein. 
Further, the arched portions 23 need not be aligned With the 
recesses, and could be located elseWhere on the annular 
shoulder 22, for eXample at a position 90 degrees around the 
perimeter of the sideWall 18 from the recesses 20. Finally, 
the annular shoulder 22 is preferably separated completely 
from the base 16 by the loWer portion 26 of the sideWall 18. 
HoWever, the annular shoulder 22 may be at the bottom of 
the sideWall 18, directly connecting the sideWall 18 to the 
base 16, With the loWer portion 26 either entirely absent or 
only intermittently present Where the annular shoulder 22 
rises to form the arched portions 23, as illustrated in FIG. 
25. In other Words, the annular shoulder 22 may be con 
tiguous, either entirely or in part, With the base shoulder 34 
connecting the sideWall 18 to the base 16. 

[0053] The sideWall 18 of the cup 10 illustrated in FIGS. 
1-9 has a loWer portion 26 separating the annular shoulder 
22 from the base 16, the loWer portion 26 including tWo 
beveled portions 27 aligned With the recesses 20. The loWer 
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portion 26 is generally annular or cylindrical, and is pref 
erably tapered or ?ared oppositely to the rest of the sideWall 
18, generally to provide a stacking means to a plurality of 
nested cups 10. In other Words, the diameter of the loWer 
portion 26 near the annular shoulder 22 is slightly smaller 
than the diameter at the base 16. The loWer portion 26 
illustrated in FIGS. 5 and 8 is generally circular, but the 
loWer portion 26 may take different shape. In one embodi 
ment, the loWer portion 126 is elliptical. The loWer portion 
26 is typically more rigid than the remainder of the sideWall 
18 because the annular shoulder 22 and the base shoulder 34 
add strength to the loWer portion 26. Finally, as described 
above and shoWn in FIG. 25, the loWer portion 26 may be 
completely absent or only intermittently present beneath the 
arched portions 23 of the annular shoulder 22, if the annular 
shoulder 22 is Wholly or partially contiguous With the base 
shoulder 34. 

[0054] The loWer portion 26 preferably has tWo beveled 
portions 27 adjacent to, and aligned With, the arched por 
tions 23 of the annular shoulder 22 and the recesses 20. Any 
number of beveled portions 27 may be present, or the 
beveled portions 27 may be entirely absent, but preferably, 
the loWer portion 26 has a beveled portion 27 corresponding 
to each recess 20. Preferably, the beveled portions 27 eXtend 
from the base to the annular shoulder 22, but the beveled 
portions 27 may alternately only eXtend a portion of the 
distance betWeen the base 16 and the annular shoulder 22. In 
the preferred container, the beveled portions 27 are con 
cavely curved, as shoWn in FIGS. 1 and 8, but this char 
acteristic is not essential. For eXample, the beveled portions 
27 may be ?at, as shoWn in FIGS. 26 and 27, or conveXly 
curved, or could take another form, such as a polygonal 
shape. Alternately, the base and loWer portion could be 
elliptically shaped to effectively create beveled portions, 
Without any blunt angles. Finally, if the arched portions 23 
are not aligned With the recesses 20, the beveled portions 27 
may be aligned With either the arched portions 23 or the 
recesses 20, or aligned With both. 

[0055] The cup 10 preferably has a stacking shoulder, 
generally to provide a stacking means to a plurality of nested 
cups 10. The use of a variety of different types of stacking 
shoulders is Well knoWn in the art of thermoformed cup 
manufacturing. A stacking shoulder can provide a stacking 
means to a plurality of nested cups 10 in a variety of 
manners, by providing a point of contact at Which a loWer 
cup 10 eXerts force to support an upper cup 10 nesting inside 
the loWer cup 10. This is generally accomplished because 
the rapid change in diameter of the cup created by the 
stacking shoulder causes a point of contact betWeen the 
outer surface 42 of the upper cup 10 and the inner surface 40 
of the loWer cup 10. The point of contact can be created, for 
eXample, betWeen the stacking shoulder of one cup the top 
12, base 16, or stacking shoulder of another cup, providing 
direct vertical support. Alternately, the point of contact may 
provide support by frictional force betWeen the sideWalls 18 
of tWo cups 10, rather than direct support. 

[0056] In the preferred embodiment, the annular shoulder 
22 functions as a stacking shoulder. This feature is illus 
trated, for eXample, in FIG. 23, Where a portion of the base 
216 sits upon the inner surface 240 of the annular shoulder 
222 When one cup 210 is nested upon a second identical cup 
210. As shoWn, the reverse taper of the loWer portion 226 
aids in providing a more effective stacking means, by 
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allowing the base 216 to be Wider in diameter than the 
annular shoulder 222. Alternately, the cup 10 may have a 
stacking shoulder located elseWhere, as is knoWn in the art. 
The stacking shoulder may be located near the top 12 of the 
cup 10, as illustrated in FIG. 24, Where the upper shoulder 
46 functions as a stacking shoulder. Although the cup 10 
shoWn in FIG. 24 contains a reverse-tapered upper portion 
48, aiding in providing a stacking means, the upper portion 
48 need not be reverse-tapered to function effectively. Other 
methods of using a stacking shoulder to provide a stacking 
means to a plurality of nested cups 10 are knoWn in the art. 

[0057] Multiple annular ribs 24,28 are included in the 
sideWall 18 to add strength, as illustrated in FIGS. 1-3. In 
the preferred embodiment, the sideWall 18 has three annular 
ribs 24,28: tWo closely spaced ribs 28 near the top 12 and a 
single central rib 24 approximately at the top of the recess 
20. The central rib 24 preferably contains tWo curved 
portions 25 aligned With the recesses 20. If a different 
number of recesses 20 are present, the rib 24 preferably 
contains a curved portion 25 corresponding to each recess 
20. Alternately, the curved portions 25 may not be present, 
especially if the rib 24 is located closer to the top 12 of the 
cup 10, and does not have to curve around the top of the 
recess 20. In other embodiments, a greater or feWer number 
of ribs 24,28 may be present. 

[0058] As illustrated in FIGS. 6 and 7, the sideWall 18 has 
an inner surface 40 and an outer surface 42. Most of the 
above-mentioned components of the cup 10 are located on 
the outer surface 42. The inner surface 40 includes a raised 
ledge 44 that is cooperatively dimensioned With the arched 
portion 23 so that the raised ledge 44 ?ts Within the arched 
portion 23 of a second identical container When the second 
container is placed inside the ?rst container. In a thin-Walled 
thermoformed cup 10, such as the preferred embodiment, 
the raised ledge 44 is the inverse projection created on the 
inner surface 40 of the sideWall 18 as the sideWall 18 bends 
to form the arched portion 23. Thus, in the preferred 
embodiment, the arched portion 23 and the raised ledge 44 
are easily formed With nearly identical dimensions. In a 
thicker-Walled container, the raised ledge 44 may be a 
structure separate from the arched portion 23. 

[0059] Cooperatively dimensioning the raised ledge 44 
and the arched portion 23 is a means of ensuring that tWo 
cups 10 nest properly together. Such a means of ensuring 
proper nesting is of key importance in the thermoformed cup 
industry. Standard cylindrical thermoformed cups nest 
together easily because they are all rotationally symmetrical 
With each other, ie no matter hoW the cup is rotated about 
a central longitudinal aXis, it Will appear identically. Addi 
tionally, cups having nonsymmetrical sideWall features, 
such as vertical ribs, recesses, or embossments, Will nest 
together easily, provided that the depth of the nonsymmetri 
cal features is smaller than the Width of the air gap that eXists 
betWeen tWo nested cups. HoWever, adding deeper recesses 
20 destroys this rotational symmetry, and the recesses 20 
Will not naturally align With each other as the cups 10 are 
randomly stacked, creating dif?culty With nesting. There 
fore, a means of ensuring proper nesting is necessary so that 
all the cups 10 in a given stack nest tightly and symmetri 
cally together. Cooperatively dimensioning the raised ledge 
44 and the arched portion 23 accomplishes this by “locking” 
the top cup 10 in place When it is stacked on a loWer cup 10, 
preventing the top cup 10 from rotating and becoming 
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misaligned. To accomplish this function, only one raised 
ledge 44 and one arched portion 23 are necessary. Increasing 
the number of raised ledges 44 and arched portions 23 may 
create a greater number of nesting positions, provided they 
are equidistantly spaced around the circumference of the 
sideWall 18, further improving nesting betWeen the cups 10. 

[0060] Another means for ensuring proper nesting is form 
ing the base 116, the loWer portion 126, and the annular 
shoulder 22 elliptically, rather than circularly, as shoWn in 
FIG. 15. Unlike a circle, Which is perfectly rotationally 
symmetrical, an ellipse Will not sit symmetrically upon an 
identical, rotated ellipse. Therefore, as cups 110 With ellip 
tical bottoms are stacked, the elliptical shapes encourage 
symmetrical alignment of each cup 110 upon the neXt, as the 
cups 110 Will not ?t together properly unless they are 
substantially aligned With each other. Using an elliptical 
base 116 may be less effective than the arched portions 23 
and raised ledges 44 in ensuring proper nesting, hoWever, 
other factors may favor the use of an elliptical base 116. 

[0061] Athird means for ensuring proper nesting is the use 
of a greater number of recesses 220, consistently spaced on 
the outer surface 242 of the sideWall 218, projecting deeper 
into the cup 210 than the recesses 220 of the preferred 
embodiment, as shoWn in FIGS. 20-23. The projections of 
the recesses 220 on the inner surface 240 of the sideWall 218 
form ridges 243 that Will sit inside the recesses 220 as the 
cups 210 are stacked together, shoWn in FIG. 23. Equidis 
tantly spacing a number of recesses 220 about the circum 
ference of the sideWall 218 creates a number of different 
positions Which effect proper nesting. Consequently, little 
manipulation may be required for the cup 210 to nest 
properly. Unlike the ?rst tWo means for ensuring proper 
nesting, Which “urge”the cup into one of a small number of 
proper nesting positions, the third means “alloWs” the cup 
210 to nest properly by providing a number of different 
positions in Which the cup 210 Will nest properly. Still other 
means of ensuring proper nesting eXist. 

[0062] The present invention has the additional bene?t of 
limiting movement and Wear on the cups 10 during manu 
facturing. As stated above, movement and rotation of the 
cups 10 during manufacturing may cause the cups 10 to rub 
together. The means for ensuring proper nesting also limits 
the rotation of the cups 10 Within each other during manu 
facturing, just as they do When the cups 10 are stacked 
together in commercial or private use. Once the cups 10 are 
“locked” into a proper nesting position, they do not rotate 
Within each other or rub together. Thus, the means for 
ensuring proper nesting provides an additional bene?t in the 
manufacturing of thermoformed cups 10 having longitudinal 
recesses 20. 

[0063] Many features of the sideWall 18 increase the 
strength and rigidity of the sideWall 18, alloWing the side 
Wall 18 to be made thinner, thereby potentially reducing 
Weight and cost. Using a thickened, rolled rim 14, annular 
ribs 24,28, and annular shoulders 22 to increase strength and 
rigidity is knoWn in the art. The present invention achieves 
greater strength and rigidity through the use of recesses 20 
in the sideWall 18, as Well as these knoWn means. Longi 
tudinal recesses 20 help to increase rigidity by disrupting the 
energy transferred to the sideWall 18 by the outside force, in 
this case, the user’s hand. By disrupting the transferred 
energy and preventing it from ?oWing through the sideWall 










